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OF OBJECTS 

(57)Abstract: 

PURPOSE: To remarkably improve the 
measuring efficiency for electric characteristics 
of an LSI chip which is progressed to be highly 
dense and fine. 
^ CONSTITUTION: This is a probe card to be 
|i connected to a tester which can measure electric 
V \ • - J characteristics of 16 LSI chips 510 at the same 

^' ^ ■■ r « ,- * ^ time. The probe card has an insulating film 100 

^ ' ****** having 16 connection projections 1 10 to be in 

m m ^ . . touch with pads 5 1 1 of 256 LSI chips 5 1 0, a 

frame 200 holding the insulating film 100 and a 

J'-' ■ Switching circuit for serin entia II v r.nnnpr.tino 



--fa* switching circuit for sequentially connecting 

m ^ every one unit of 1 6 LSI chips 5 1 0 to the tester. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the probe card for plurality coincidence measurement connected to the 
circuit tester which can measure many electric properties of the measuring object object 
of N individual (N is a positive integer) to coincidence The insulating film with which 
two or more sets of projections for contact which contact the pad of the measuring 
object object of an individual at least (N+l) were prepared, The probe card for plurality 
coincidence measurement characterized by providing the change-over circuit which 
connects a measuring object object to the sequential aforementioned circuit tester the 
whole set when the frame holding this insulating film and the measuring object object 
of said N individual are made into 1 set. 

[Claim 2] In the probe card for plurality coincidence measurement connected to the 
circuit tester which can measure many electric properties of the measuring object object 
of N individual (N is a positive integer) to coincidence The insulating film with which 
two or more sets of projections for contact in contact with the pad of the measuring 
object object of NA individual (A is a positive integer) were prepared, The probe card 
for plurality coincidence measurement characterized by providing the change-over 
circuit which connects a measuring object object to the sequential aforementioned 
circuit tester the whole set when the frame holding this insulating film and the 
measuring object object of said N individual are made into 1 set. 
[Claim 3] Said insulating film is a probe card for plurality coincidence measurement 
according to claim 1 or 2 characterized by having flexibility. 

[Claim 4] Said insulating film is a probe card for plurality coincidence measurement 



2646069 
09.05.1997 



according to claim 1, 2, or 3 characterized by having thermal resistance. 
[Claim 5] The probe card for plurality coincidence measurement characterized by 
having the film protrusion means according to claim 3 or 4 which makes an insulating 
film project [ in / two or more / the probe card for coincidence measurement ] toward a 
measuring object object. 

[Claim 6] Said change-over circuit is a probe card for plurality coincidence 
measurement according to claim 1, 2, 3, 4, or 5 characterized by being formed in the 
substrate attached in the frame. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which measures many 

electric properties of measuring object objects, such as an LSI chip. 

[0002] 

[Description of the Prior Art] In the following explanation, the LSI chip as a measuring 
object object shall be mentioned, and many electric properties shall be measured in the 
state of the wafer with which these 256 LSI chips were formed. 

[0003] Two or more many electric properties are measured by coincidence in the state 
of the wafer before carrying out braking of the LSI chip to each LSI chip for 
improvement in measurement effectiveness. Thus, two or more sets of probes 
corresponding to the number which the circuit tester connected to the probe card for 
coincidence measurement in order to measure two or more many electric properties of 
an LSI chip to coincidence can measure to coincidence are formed. [ two or more ] 
[0004] 

[Problem(s) to be Solved by the Invention] Since the present circuit tester can measure 
many electric properties of 16 LSI chips to coincidence at coincidence, 16 sets of probes 
are formed in one probe card. However, since 16 or more LSI chips [ 256 ] were formed 
in one wafer, whenever 16 measurement was completed to it, the probe card needed to 
be moved to it, and the probe needed to be contacted to the following 16 LSI chips. 
[0005] Although a theory top can also decrease the count of migration of a probe card as 
a probe is beforehand contacted to all pads and a probe is switched in a change-over 
circuit, it is impossible to contact a probe one [ at a time ] to all pads beforehand in the 



current LSI chip to which densification and detailed-ization progressed by relation with 
the substrate area in which the ****** activity of a probe and a probe are attached. 
[0006] For this reason, in current [ to which the densification of an LSI chip and 
detailed-ization advance ], in order to raise the measurement effectiveness of many 
electric properties more, it is necessary to change the structure of a probe card 
fundamentally. 

[0007] It was originated in view of the above-mentioned situation, and this invention 
aims at the thing for which the measurement effectiveness of many electric properties of 
an LSI chip that densification and detailed-ization advanced can be raised sharply and 
which offer two or more probe cards for coincidence measurement 
[0008] 

[Means for Solving the Problem] The probe card for plurality coincidence measurement 
concerning claim 1 It is the probe card for plurality coincidence measurement connected 
to the circuit tester which can measure many electric properties of the measuring object 
object of N individual (N is a positive integer) to coincidence. The insulating film with 
which two or more sets of projections for contact which contact the pad of the 
measuring object object of an individual at least (N+l) were prepared, When the frame 
holding this insulating film and the measuring object object of said N individual are 
made into 1 set, it has the change-over circuit which connects a measuring object object 
to the sequential aforementioned circuit tester the whole set. 

[0009] Moreover, the probe card for plurality coincidence measurement concerning 
claim 2 It is the probe card for plurality coincidence measurement connected to the 
circuit tester which can measure many electric properties of the measuring object object 
of N individual (N is a positive integer) to coincidence. The insulating film with which 
two or more sets of projections for contact in contact with the pad of the measuring 
object object of NA individual (A is a positive integer) were prepared, When the frame 
holding this insulating film and the measuring object object of said N individual are 
made into 1 set, it has the change-over circuit which connects a measuring object object 
to the sequential aforementioned circuit tester the whole set. 

[0010] Moreover, in the probe card for plurality coincidence measurement concerning 
claim 3, the insulating film has flexibility. 

[001 1] Moreover, in the probe card for plurality coincidence measurement concerning 
claim 4, the insulating film has thermal resistance. 

[0012] Moreover, it has the film protrusion means concerning claim 5 which makes two 
or more insulating films project toward a measuring object object in the probe card for 
coincidence measurement. 

[0013] Furthermore, in the probe card for coincidence measurement, two or more 
change-over circuits are formed in the substrate concerning claim 6 attached in the 
frame. 
[0014] 

[Example] Two or more drawing 1 [ two or more ] is the rough sectional views of the 
probe card for plurality coincidence measurement concerning the 1st example of this 
invention which the rough sectional view of the probe card for coincidence 
measurement and drawing 2 require for the 1st example of this invention and which the 
rough electrical diagram of the probe card for coincidence measurement and drawing 3 
require for the 2nd example of this invention. 

[0015] First, LSI chip 510 which is explained below and by which two or more many 



electric properties are measured with the probe card for coincidence measurement is 
explained. Braking of this LSI chip 510 is not carried out to each LSI chip 510 yet, but 
it is still a wafer condition. 256 LSI chips 510 are formed in one wafer 500. In addition, 
since a circuit tester 700 can measure many electric properties of 16 LSI chips 510 to 
coincidence, he shall make 16 LSI chips 510 1 set, and shall divide whole LSI chip 510 
into 16 sets. 

[0016] The probe card for plurality coincidence measurement concerning the 1st 
example It is the probe card for plurality coincidence measurement connected to the 
circuit tester 700 which can measure to coincidence many electric properties of LSI chip 
510 which are 16 measuring object objects. The insulating film 100 with which 256 sets 
of projections 1 10 for contact in contact with the pad 511 of 256 LSI chips 510 were 
formed, When the frame 200 holding this insulating film 100 and said 16 LSI chips 510 
are made into 1 set, it has the change-over circuit 300 which connects LSI chip 510 to 
the sequential aforementioned circuit tester 700 the whole set. 
[0017] The thin film film which has a certain amount of flexibility and thermal 
resistance of a Teflon system as said insulating film 100 is used. Circuit pattern 
connected to this insulating film 100 with the projection 1 10 for contact, and this 
projection 1 10 for contact (illustration abbreviation) It is formed. 

[0018] The projection 1 10 for contact and a circuit pattern are formed by etching into a 
thin film film to the copper foil by which the laminating was carried out. In addition, the 
projection 1 10 for contact is arranged corresponding to the pad 5 1 1 of 256 LSI chips 
510. Moreover, a circuit pattern contacts pad 511 grade, also after the projection 1 10 for 
contact has contacted the pad 511. Specifically, it is formed in the side (front-face side) 
which is not a side (rear-face side) in which the projection 1 10 for contact was formed. 
And the circuit pattern and the. project ion 110 for contact are electrically connected by 
the through hole which is not illustrated. 

[0019] The projection 1 10 for contact of this insulating film 100 is divided into 16 sets. 
That is, 16 LSI chips 510 are made into 1 set, and the projection 1 10 for contact in 
contact with 1 set of these LSI chips 510 is made into 1 set. 

[0020] Thus, the frame 200 in which the constituted insulating film 100 is attached is 
formed in the shape of an abbreviation ring. The insulating film 100 is attached in the 
rear-face side of this frame 200. 

[0021] It fills up with the synthetic resin 400 which has a certain amount of elasticity 
inside the frame 200, and the insulating film 100 has swollen toward the outside. That is, 
the synthetic resin 400 with which it filled up inside the frame 200 is acting as a film 
protrusion means. 

[0022] In the side [ rear face /, i.e., the projection 1 10 for contact was formed, / a side / 
of the insulating film 100 ], since it has projected from the frame 200 to the wafer 500 
side, when contacting the projection 1 10 for contact to a pad 5 1 1, a frame 200 does not 
become obstructive. 

[0023] Moreover, 256 sets of projections 1 10 for contact contact the pad 511 of LSI 
chip 510 predetermined in all at coincidence. 

[0024] The substrate 3 10 is attached in the front-face side of a frame 200. As for this 
substrate 310, the change-over circuit 300 is formed. In addition, this change-over 
circuit 300 and said circuit pattern 1 10, i.e., the projection for contact, are the through 
hole prepared into synthetic resin 400. (illustration abbreviation) It connects electrically. 
[0025] Said change-over circuit 300 switches connection between the projection 1 10 for 



contact, and a circuit tester 700 one by one. This change-over circuit 300 makes 1 set 
the projection 1 10 for contact in contact with 16 LSI chips 510, and switches the 
projection 110 for contact one by one for every set. 

[0026] That is, if measurement of many electric properties of 16 LSI chips 510 of the 
1st set is completed, connection with the projection 1 10 for contact and circuit tester 
700 in contact with LSI chip 510 of the 1st set will be intercepted, and the projection 
1 10 for contact and circuit tester 700 in contact with 16 LSI chips 510 of the 2nd set 
will be connected. Thus, measurement of many electric properties from LSI chip 510 of 
the 1st set to LSI chip 510 of the 16th set is completed. 

[0027] Moreover, since said insulating film 100 has insulation and not only flexibility 
but thermal resistance, it can also be used also for pyrometry. Pyrometry says measuring 
many electric properties, where LSI chip 510 which is a measuring object object is 
heated at about 80 degrees - 160 degrees, and it carries out in the condition of having 
laid in the installation base 600 on which the wafer 500 was built in the heater 610. 
[0028] The point which it must be careful of by this pyrometry is a point that the 
insulating film 100 expands and the projection 110 for contact stops contacting' the 
predetermined pad 511 with heating. However, since it seldom expands even if it is 
heated, since the insulating film 100 concerned has thermal resistance, the projection 
1 1 0 for contact surely contacts the predetermined pad 511. 

[0029] In the 1st example mentioned above, although the thin film film of a Teflon 
system was used for the insulating film 100, this invention is not limited to this. For 
example, the thin film film of a silicon system may be used as an insulating film 100. 
[0030] Moreover, although synthetic resin 400 was mentioned in the 1st example 
mentioned above as a film protrusion means to make the insulating film 100 project 
toward LSI chip 510, this invention is not ** limited to this. It is not synthetic resin 400, 
and as you may consist of other quality of the materials which have insulation and it is 
shown in drawing 3 , I hope that there is no film protrusion means itself. 
[003 1] It is desirable to form [ two or more ] the projection 511 for contact more highly 
a little from the thing in the 1st example when not using a film protrusion means, 
namely, so that the circuit pattern concerning the 2nd example formed in the insulating 
film 100 in the probe card for coincidence measurement may not contact the pad 5 1 1 
grade of LSI chip 510. 

[0032] Moreover, although the 1st and 2nd examples explained as what has 256 LSI 
chips 510 510, i.e., a NA individual -16 piece xl6 set LSI chip, this invention is not 
necessarily limited to this. 

[0033] For example, when 17 LSI chips 510 are formed in one wafer 500, many electric 
properties of 16 LSI chips 510 are measured, and you may make it measure many 
electric properties of one residual LSI chip 510 after that first. In this case, although a 
circuit tester's 700 engine performance is not fully demonstrated in the time of the 2nd 
measurement, measurement effectiveness is improving rather than the conventional 
thing to which a probe card is moved. 

[0034] Therefore, in the probe card for coincidence measurement, when connecting 
with this circuit tester 700 that can measure many electric properties of LSI chip 5 10 of 
N individual (N is a positive integer) to coincidence, two or more two or more sets of 
projections 511 for contact which contact the pad 511 of LSI chip 510 of an individual 
at least (N+ 1) should just be formed in the insulating film 100. 
[0035] 



[Effect of the Invention] The probe card for plurality coincidence measurement 
concerning this invention It is the probe card for plurality coincidence measurement 
connected to the circuit tester which can measure many electric properties of the 
measuring object object of N individual (N is a positive integer) to coincidence. The 
insulating film with which two or more sets of projections for contact which contact the 
pad of the measuring object object of an individual at least (N+l) were prepared, Since 
it has the change-over circuit which connects a measuring object object to the sequential 
aforementioned circuit tester the whole set when the frame holding this insulating film 
and the measuring object object of said N individual are made into 1 set Since a switch 
becomes quick rather than the conventional thing which had changed the contact over 
the pad of a probe mechanically, the measurement effectiveness of many electric 
properties of a measuring object object improves sharply. 

[0036] Moreover, when the insulating film with which two or more sets of projections 
for contact in contact with the pad of the measuring object object of NA individual (A is 
a positive integer) were prepared, the frame holding this insulating film, and the 
measuring object object of said N individual are made into 1 set, even if it has the 
change-over circuit which connects a measuring object object to the sequential 
aforementioned circuit tester the whole set, it has the same effectiveness. 
[0037] Moreover, if what has flexibility is used for said insulating film, since contact 
over the pad of the projection for contact can be made into a positive thing, 
measurement of many electric properties can be ensured. 

[0038] Moreover, if what has thermal resistance is used for said insulating film, since it 
can be used also for pyrometry, it is convenient. 

[0039] Moreover, if it has a film protrusion means to make said insulating film project 
toward a measuring object object, contact of the projection for contact to a pad will 
become certain. 

[0040] Furthermore, two or more probe cards for coincidence measurement can be 
introduced, without applying unnecessary cost, since the same circuit tester as usual can 
be used if said change-over circuit is formed in the substrate attached by the frame. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the rough sectional view of the probe card for plurality coincidence 



measurement concerning the 1st example of this invention. 

[Drawing 2] It is the rough electrical diagram of the probe card for plurality coincidence 
measurement concerning the 1st example of this invention. 

[Drawing 3] It is the rough sectional view of the probe card for plurality coincidence 

measurement concerning the 2nd example of this invention. 

[Description of Notations] 

100 Insulating Film 

110 Projection for Contact 

200 Frame 

300 Change-over Circuit 

510 LSI Chip (Measuring Object Object) 

511 Pad 
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-fb i otcSM-r-sswffl^i i o*i«tu-cc»s 

[0 0 2 0 ] C(D<fc^iC«JS3nfc»«M47 ^;UA1 0 
0i$W*)tttthtlZ>7 U-A2 0 0B, BS'J>ytttcjf5 

sjnn^o c<D7 u-A2 o ocoHffiffliJtciettis^ 

* Jl/A 1 0 0*W9ttttS©**C*£. 
10 [0 0 2 1] 7U-A2OO0rtJBfC« 4 

tt*WTS^««JI84 0 03&s-*«ISnr*j9. tftfttt:7 

ji/A i o OB5*fWiccrnj^orBj^^c^o 

7 1/-A2 0 0CDF*9ffliJCC^iS$tl^^H§4 0 0 
^7^l/A^gilt^ffl(,rC^©*C^ 0 

[0022] vm&y a JbA i o oosffiffj. r &*3*3 

Mffl^l 1 0*SRW6ftfc«"Ctt. 7U-A2 0 0 

1 0*A* F5 1 Ht&fti 2 7U-A2 0 0 

20 [0 0 2 3] £/c, 2 5 6 fflCD&Mffl^Ja 1 lOtt, "T 
^T#W^<DL S 1 * * y'b 1 0 ©A * F 5 1 1 (ClsIBS 

[0024] 7U-A2 0 0 ©SMKctt, Stg 3 1 0 
#K9{*W&hn»S. CCDSK3 1 0B, ^0883 

0 0#Rtt€>nfcfc©r*S. **5. C©^J}ftI5I8S3 0 
0iifS5E«^^->, T^b^iMffl^l 1 Oi 
B. £j£ftf]!i4 0 0*CcSW6tlte^Jl/-*-JU (0* 

[0 0 2 5 ] jjufeWftl£]S§3 0 0 B. Sftfcffl^a 1 1 0 
30 ir^^-70 OiOS^IK^O^SfeO-C* 
^5WJ6HB3 0 0«. 1 6fi<DLS I **7'5 

1 o icmmrz&tiiim&m 1 lo^iii^ &fcw?*f 

[0 0 2 6] T^ct>^, ^lfflCDl ernoL S I *^"7* 

5 i o<D?g$&wmifc&mm&K7istctj:h& mi 

©LS I ??7'b 1 0^-8*fcLT^S«ttffl^tBl 1 0 

LS 1**7-5 i occ««Lr^s«ttffl*ll«ai iot 

40 fX^-7 0 0 iWWC*^ tt CCDet^tCL 
"C, »1«<DLS 1 **7"5 1 0^6^1 6ffl<DLS I 
**7'5 1 0 4r©*»W"^ttOilJ5e«:roTri. 
[0 0 2 7] &tc. H9iB*e*14^ ^ JUA 1 0 0 

tt&WlVfoZLS I **7'5 1 0£#J8 0" -16 0° 
^x/N500*t-^61 0#rtjg3ft/ciJc^6 0 0 
50 [0 02 8 ] CCD*»«£rffi*LttWntf tt6Sci»j*i 
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m^&i 1 o&mmco^v fs 1 i&t&MG#<#£* 

ocDt?, ^Siffl^ia l 1 0 (i^o^ > F 5 l l fcfc-r 

[0 0 2 9] ±jELfcSfl 1 OUffiWr *&*§tf*7 ^ )l> 
a 1 0 0 ttC-r 7 ayjt<DWMy j ^A£i£ffiL/c#, * 

>JfiO«M7 * ;UA£*fe*itt7 ^l^AlOOi Lttffl 

[0030] i^o/cis 1 ©sasw-ctt. mt& 

£7 ;U A^ai^Ki UT^BE«MS4 0 0 «ktffc 

[0 03 1 ] ^A9StH*.a*fflt»tti»i»^ -Tttto 

r«\ Sfef#tt7 * ;ua l o 0«cJKfiSStifcEI«^*-> 
#LS I ^?7"5 1 0^-> F5 1 lfim^l^ 

[0 0 3 2 ] *fc. miR^2CDHS6Wr^, 25 6 
®DLS 1 ^*7*5 1 0. TtC*>%NAffl= 1 6f@x 1 
6ffi©L S 1 ^v7'5 1 0 3&s*^fc©iL/T!tt^Ute 

[0 03 3] Wittf. lftCD^x^S 0 0CC1 7flacDL 

s i *v7'$ i o^M$nn^ii^c(t i 
6i©ls i i o©^wBi$te*ffl5£u * 
of^^o i fsoL s i * ^ 75 i o (Dmnmmffik* 

5£B#rtt?-.**-7 0 0©ffi£*7;Mc#i#t,Tl>ftC> 

-F-C«, NM (NteJEcDSSSfc) ©LSI^^510 

7 0 (Hcj£ttSft&»^ 4>fc< (N + 1 ) ffi(DL 
S I * v 7*5 1 OtfVS 7 K5 1 1 CcigMrT &«&ffl©lg 
Mffl^5 i i tmw&y ^;UA 1 0 occRW&nro 

[0 0 3 5 ] 



(4) 1 2 2 3 6 4 
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it <n + i > m<ommmmo^y ftcmfcrzisBk 

3fflO««ffl^«S^a:»6n/cl6«147 ^Ui, C<E>*fc 
J»1t7 ^ JUA4«SF*r^7 U- A<L> fi?iBN<B<B»J^*t 

^x^-cc«a-r€>Wft@IBi*Wl/rc»4©-c, 7'a 
[0 0 3 6 ] £/c, N A<B <AtiIE<Di£&) (08JS*f3R 

[0 0 3 7 ] WIB«»147 -f JbAtc^tt^WL 

[0 0 3 8 ] fr|IE»#tt7 4 JUAtCjStjfttt*WL 

[0 0 3 9 ] B5sfl»«147 -f Jl/A*«5E»*»K: 

[0 04 0] ZhlC. ffi^W&MffiZ? U-AtCK0« 

30 tffifflt#SOTT^n^H:M^Ci^<, aS 
fflraB*lfl5£fla 7-0-7-*- F AT 4 C t ifix S Z> o 

[a 1 ] 1 <Dmi&mic{&zm&mmv$mmm 

7-0-7'*- Fo«Bgflg*aisiii8a"r*s. 

[03] *»K©»2<^Jfc«JC«ilS»fflBIBSiM3effl 
7'n^7*^ K<o«WSW»rfflHr*S. 
[^OSJW] 
40 1 0 0 ffii^t47 ^ ;va 

1 1 0 mnm^ 

200 7U-A 

3 0 0 W^lHlSg 

5 10 LSIf77" <»Jje*t*«9) 

5 1 I F 
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